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Technical Education in India. 

We are in receipt of a copy of a lecture 
en technical education as adapted to the 
needs of the population of India which 
was recently delivered at Bombay by the 
editor of the “Indian Textile Journal’— 
Mr. John Wallace, C. E. 

While, of course, the lecture is intended 
to express the author’s ideas of the needs 
of India especially, it is nevertheless true 
that the entire paper shows a thorough 
and unusual grasp of the real meaning and 
purpose of technical education, and we are 
Satisfied that it could be read with much 
Profit by many American educators, both 
technical and otherwise, whose ideas of 
education do not reach beyond the great 
structures 
little red 


whose foundation stones are the 
‘hoolhouse and the three R’s. 


NEW YORK AND LONDON 


At the outset the author distinguishes 
clearly between the science and the art of 
a given subject, and he shows how little 
a thorough education in the former may 
do toward imparting proficiency in the 
latter. Thus, he says: 

“The peculiarity of all art is that it can- 
not be communicated in 
however well 
be. In this respect it is clearly distin- 


writing alone, 
instructed the reader may 


guished from science, which, as it repre- 
sents exact knowledge, can be clearly and 
completely expressed in print. Craft is a 
term which is synonymous with technique 
and art, but the latter appears to be the 
most appropriate term with which to ex- 
press one of the two great divisions of our 
knowledge of physical work, for it ex- 
presses with appropriateness the 
skill of the painter, the smith, the gym- 
nast, the hunter, or the plowman. You 
may, for instance, read an elaborate treat- 


equal 


ise upon the science of nailing floors to 
their framing, but however carefully you 
may read it will not save you from hitting 
your fingers at the first attempt to put the 
information into practice, for you have 
still to learn the art of driving nails.” 

Mr. Wallace then goes on to describe 
the industrial conditions of India and the 
habits and personality of the Indian work 
man, and his words are far from flatter- 
ing. We quote: 

“In spite of all that has been said and 
written by poets and romancers about In- 
dian art in general, the experienced ob- 
server comes invariably to the conclusion 
that the 
branch of art in India is a tendency to- 
wards degradation.” 


chief characteristic of every 


Indian industries, we are told, are being 
ruined by the competition of other coun 
tries, in spite of the fact that “many of 
the imported articles are made by men 
whose day’s pay would maintain the In- 
dian for a month, and yet the latter can 
not compete, for the simple reason that 
he does not know the art.” 

The author then addresses himself to 
the question, “How is this industrial de 
gradation to be changed in India?” and 
he asks: 

“Ts the change to be brought about by 
training a small number of young men in 
physical sciences, and depending on their 
influence for the better guidance of the 
workman? This has been tried for a good 
many years without any permanent im- 
pression having been made on the work- 
man. The young engineers that come out 
of our colleges are not craftsmen; they 
have very often a hazy notion of the dire 
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tion in which a screw turns; they cannot 
close a rivet or direct the operations of a 
smith or a carpenter, or give a practical 
opinion regarding the qualities of iron or 
timber. 
less imposing than the first, which will 


There is another method 


deal directly with the working class by in 
structing them through the agency of 
properly qualified teachers. This method 
has not yet been tried in India, but a good 
deal may be said in its favor, for in all 
countries which have achieved industrial 
been 
ranks upwards, and not from the pro- 
India contains many 


eminence progress has from the 


fessor downwards. 


men—engineers, directors of factories, 


planters and others—all highly 
their 
the quality of the work done under their 


architects, 
qualified in several vocations, but 
supervision is all limited by the abilities 
of their operatives.” 

The 
having no real grasp of the needs of the 


professional educators in India, 
country have directed their efforts toward 
the introduction of primary education in 
the European and American sense, and 
we are given the following startling state- 
ment of the results accomplished: 

“A most interesting inquiry into the re 
sults of primary education on the children 
Nesfield, 


Instruction in the 


of cultivators was made by I. C. 
Director of Public 
Northwest Provinces and Oudh, and pub 
lished in the Calcutta ‘Review’ for April 
1883. . . . Mr. Nesfield 


states that out of 3,024 scholars who had 


and October, 


left school, he found 2,156 with whom he 


could communicate, and these he invited 


to be examined in the subjects in which 


they had received 


these 1,037 accepted his invitation, with 


the result that 16 per cent. passed in one 


or more of the simple subjects (reading, 
writing and arithmetic), and in one or 


other of the three more difficult grades 


while the remaining 84 per cent. failed to 


pass in any one subject whatever.” 

The comments upon this condition of 
things are very brief, and are drawn witl 
respect to the conditions which surround 
they contall 


the author, but nevertheless 


profound truth which is of 
application : 

“The instruction imparted to them ap 
been of no use to them 


pears to have 


their daily work, as they had neither read 


ing, writing nor calculating to do 


they forgot their schooling as people 1 


that they do not practice. Iedu 


cation did not make ther petter agri 


instruction. Out of 
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include anything directly bearing on agri- 
culture. 

“It also indicates that the short recep- 
tive period of the lives of the youths ex- 
amined had been sacrificed to a system 
Lorrowed from another and totally differ- 
ent country. It would be otherwise were 
the instruction limited to subjects that 
have a real and practical interest in the 
lives of the scholars.” 

Comment is almost needless. 
ditions in our own country are, of course, 
entirely unlike those existing in India, but 
some facts are of universal application, 


The con- 


artd we are persuaded that this address 
contains many such facts. With us the 
so-called ‘“‘liberal’ education leng  pre- 


ceded that which is directly related to the 
practical affairs of life, and the resulting 
structure natural and in- 
evitable. When technical education came 
in it was also natural, though by no means 
inevitable, that this old structure should 
be taken as the model after which to pat- 
tern the new one, and many educators to- 
day are unable to understand that any 
Such men need a 


scholastic was 


other model is possible. 
new point of view from which to survey 
the situation, and this address should aid 
in giving it to them. 





A Sign of the Commercial Future. 

Peculiar significance attaches to the re- 
port that comes from Pittsburgh, that in- 
terests of that city and others associated 
with them have placed orders for the 
construction of ten trans-Atlantic freight- 


ers to be used in the export of iron 
and steel. Notable among the interests 
concerned are those of Carnegie and 


Rockefeller. The vessels are to cost in the 
aggregate something like $3,500,000 and 
contracts for their construction have been 
divided among the Globe, Cleveland and 
Detroit shipbuilding companies who have 
begun work upon them. When 
pleted they will ply between Lake Erie 
ports and Europe, via the Welland Canal 
and St. Lawrence River. A fleet of lake 
freighters for ore and coal transportation 
It is too early at 


com- 


has also been ordered. 
the present writing to be sure of the ac- 
curacy of these reports. Something of the 
same nature has been rumored before and 
it is perhaps open to some suspicion; yet 
from the positiveness with which it is now 
asserted the substantial truth of the story 
seems very likely and may be assumed. 
This piece of news is peculiarly signifi- 
cant, as has been said, because it shows 
that the leading factors in the American 
iron trade have struck the industrial situa- 
tion at its It indicates that they 
foresee in foreign markets the salvation of 
the and steel mills of the United 
States and are early to provide themselves 
with facilities for reaching those markets 
to the best advantage. The question of 
railroad freight rates, and a desire for 
independence thereof. may be the immedi- 


root. 


iron 


ete occasion for ordering the construction 
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of this fleet, but the main cause is proba- 
bly a recognition of the increased import- 
ance of exports in the country’s iron and 
steel trade. The moral is plainly that 
those who do not take the lead should at 
least follow. 

If it be a fact that export trade is to 


determine the business future of the 
American iron and steel in their cruder 
forms, this is also true in respect to 


machinery and other finished metal prod- 
ucts. Indeed, this conclusion 
iollow from the fact that our raw prod- 
ucts have found it much more difficult to 
secure an economic advantage in foreign 
markets than those which are the 
result of inventive skill and of manufactur- 
ing processes. Machinery manufacturers 
would do well to lay the lesson of those 
ten trans-Atlantic freighters to heart and 
to consider carefully how much room in- 
efforts to secure foreign trade 
ought to occupy in their plans for the 


seems to 


have 


creased 


coming century. 





The Anthracite Coal Miners’ Dif- 


ficulty. 
At this writing it seems probable that 
we shall have a prolonged and _ bitter 
struggle between the anthracite coal 


miners and the operators—a struggle that 
will not only inflict much suffering upon 
the miners and those who depend upon 
them, as well as loss upon the operators, 
but will also inevitably disturb and inter- 
fere with the business and work of many 
other people not directly concerned, and 
perhaps create one of those situations in 
used to maintain 


must be 


whenever such 


force 
And 


arises there is the question of the relative 


which 
order. an occasion 
authority and responsibility of the local 
authorities and of those of the State 
and nation, together with the question of 
“government by injunction” as it has 
come to be called—questions which are be- 
coming all the while more and 
pressing, and which must sooner or later 


more 


be definitely settled one way or the other 
—we hope wisely and peaceably. 

And it must be said that, so far, the 
miners have shown every disposition to 
fight if They have 
made repeated and strenuous efforts to 
the mine operators meet them for 
discussion of the differences that have 
arisen, but without success, and in absence 
of evidence to the contrary this will be 
taken to show that the operators ‘“ have no 
as the lawyers say, but that they pre- 
fer to trust to the outcome of a trial of en- 
durance—in other words, to brute force. 
The situation has brought out expressions 
of opinion favorable to the miners from 
and other sources not 
customed to side with the workers in such 
matters, and it seems clear that most peo- 
ple will blame the operators if serious 
trouble The operators have at 
various times before been charged with the 


avoid a possible. 


have 


case 


newspapers ac- 


ensues. 


deliberate purpose of bringing on a strike 
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for what they regarded as business rea- 
curtail production or affect 
prices, and it is not impossible that js 
the present instance. 


sons—to 


their game in 

In deciding not to authorize a strike to 
take place on the roth as they had been 
asked to do by the miners immediately 
roncerned, the National Executive Board 
of the United Mine Workers of 
made a statement from which we quote as 


America 


follows: 


“ Strikes between labor and capital are 
like wars between nations; they bring 
hardships, privation and want to the 


workers, and loss of property to the em- 
ployers. Yet, innumerable 
have been heaped upon a people 
they have patiently submitted to for years, 


when 


wrongs 
which 
using honorable -means at their 
command to remedy the evils complained 
resorting to and all 


relief 


every 
of without strikes, 
their efforts 
rogantly refused or silently ignored, they 
would be false to themselves, their fami- 


for have been ar 


lies. and their fellowmen if they failed to 
resist any further encroachment upon their 
rights, even to the extent of striking for 
months, if necessary, with all the suffering 
it entails, in an effort to remove the evils 
for all time to come—this is the case in 
the anthracite region. Their wages have 
not kept pace with the cost of living, and 
in some instances have been reduced; they 
have been required to deal in company 
stores and accept the services of the com- 
pany’s doctor; they have been required 
to accept wages based upon an antiquated 
sliding scale, that invariably slides down- 
ward; they have had their wages reduced 
by an arbitrary and exorbitant system of 
dockage ; they have been compelled to 
wait for their pay wecks after the time 
specified by law, and in open violation of 
the same, and in many other ways their 
rights and liberties have been trampled 
upon, and in many instances they have 
been compelled to take their children from 


school at a very tender age in violation of 
law, and put them to work in the breakers 
in order to earn sufficient food to support 
their families. All of these imposition: 
have been patiently borne until they are 


sought 


no longer bearable. They have 

conference after conference with their 
‘employers, hoping to meet them and ob 
tain an amelioration of their condition 
Their appeals have been ignored, they 


have pursued every conceivable concilia 
tory method, made numerous propositions, 


and have offered to submit the whole situa- 


tion to arbitration, and all their efforts 
have been in vain. They now make appli- 
cation to this board for permission to 
strike in accordance with the of the 
union. We greatly deplore the circum 
stances which compel us to order a strike 
in that field, but we feel that we have 
done all we possibly can to av con- 
flict with the exception of a slight hope 
that has not yet been follows a defi- 
nite conclusion.” 

While some of the statements made call 
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for a suspension of judgment until the 
other side is heard from, others of the 
charges are true as a matter of common 
knowledge, and it is difficult to see how 
any harm could come from a conference 
and a discussion of the points at issue. 
sy utterly refusing to take part in such a 
conference the operators assume a heavy 
responsibility, but perhaps, hasten the 
time when it will be generally regarded as 
that private individuals owning 
mines and railroads, should dictate the 
terms upon which this bounty of nature 
shall be used by the human family. 


absurd 





Although it had been announced that 
Mr. Rogers, owner of the Rogers Loco- 
motive Works would close them, which, 
presumably, would mean practically their 
total loss to him, he seems by no means 
disposed to give them away to citizens of 
Paterson, who for the sake of the city 
and its welfare wish to organize a com- 
pany to continue them, but on the con- 
trary. exacts such terms that at this writ- 
subscriptions 
to the stock can be obtained. He is old 
and childless and very wealthy—the pos- 


ing it seems unlikely that 


sessor of many millions—and it was given 
out that he simply wished to let go and 
would let the business die-a natural death. 
Perhaps he expected Paterson citizens to 
make an effort to save it and to be able to 
drive a good bargain with them. It 
would seem as though the men who 
have been running the works would have a 
better chance of success if they would 
abandon the old, superannuated and al- 
most worthless plant and ask for sub- 
scriptions to a stock company organized 
to build a modern one with a railway con- 
nection. 





A friend in London referring to our 
statement in the ‘“‘ American Machinist,” 
No. 33, to the effect that the hotel bills of 
engineers visiting Berlin were paid by the 
firm of Ldw. Loewe & Co.. says that this 
is not true as a broad statement, the fact 
being that previous to the visit some in- 
dividuals wrote to the firm to know 
whether hotel bills would be paid or not 
and thereupon guests were notified that 
hotel bills would be paid by Ldw. Loewe 
& Co. Some of the guests, however, de- 
clined to allow this and paid their own 
hotel bills, among whom was the writer of 
the note before us; who, however, does 
not wish his name mentioned in connec 
tion with the matter. 





The “Scientific American” for Septem 
ber 8 publishes for its leading article a 
fully illustrated description of the plant 
and Process of making half-tone engrav- 
ings by the American Machinist Press. 
For some time past we have been making 
half-tone engravings for that journal, and 
are now making plates for a number of 
the leading publications that aspire to 
typographical excellence. 
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The boy that sends out letters for the 
Valley Lard Oil Company (of Cleveland, 
Ohio) announcing that “‘ we have at the 
—— freight station at your city a ¥Y 
barrel of extra No. 1 lard oil, 
barrel of extra lard machine oil which we 
wish to dispose of to save returning,” has 
evidently returned from his vacation and 
gone to work with renewed vigor. Our 
collection of such letters from this com- 
pany has grown rapidly of late. 


4 
and 4 





An engineer who has something to do 
with pumping machinery greatly 
amused to discover a new method of test- 
ing the capacity of pumps that had been 
used by one of his competitors in the 
South This method our friend has dubbed 
the chip test,” from the fact that the 
method consists simply in throwing a chip 
into an water delivered 
from the pump and measuring the length 
of time required for the chip to float from 
one point to another within the open flume. 
This rate of movement of the chip was 
taken to represent the rate of movement 
of the entire stream of water, and of 
course, as accustomed to such 
things knows, was a favorable thing for 
the pump builder; while those who bought 
the pumps of course knew nothing of the 
fact that the upper central portion of an 
open stream of water moves considerably 
faster than any other portion of it. 


was 


stream of 


open 


anyone 





Questions and Answers. 


Name and address of writer must accom- 
pany every question. Questions must pertain 
to our specialtics and be of general interest, 


We cannot undertake to answer by mail. 


(21) W. S. F., Shepparton, Australia, 
asks: What percentage of power is wasted 
or lost in compressing air to 100 pounds 
pressure per square inch by means of a 
good steam engine and an up-to-date air 

The at the 
not over 10 per cent., and 
3y this we mean 


compressor? A. loss com- 
pressor is small 
usually less than this. 
that the indicated horse-power of the air 
cylinder will usually exceed 90 per cent. 
of that of the steam cylinder. The chief 
sources of loss lie in the use rather than 
in the generation of the compressed air. 
A portion of the work of compression is 
represented by the heat of the compressed 
air, and if, as usual, the air is allowed to 
cool before using, this work is lost. Im- 
perfect valve action in the engines using 
the air, especially as regards cut-off and 


While, 


therefore, the compression of the air is 


expansion, entail additional loss. 


economically performed, the entire cycle 
of operations is usually wasteful. When, 


as usual, fitted out with small slide-valve 


engines, it is doubtful if the average final 


output of a compressed-air system exceeds 


one-third of the input 


’ } 1 . 
Neb.. ends a 


(os) KN. ha, 
sketch of two t."pes of bicycle crank hang 


Lincoln, 


ers, from which the accompanying illus 


A 


trations have been made, and says: A 
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claims that in hanger No. 1 the burden of 
chain and sprocket is carried between the 
bearings, and that there is less pressure 
on the bearings than in No. 2. B claims 
that in hanger No. 1 the pressure and pull 
of the chain and sprocket are outside the 
bearings, and that the pressure on the 
bearings of hanger No. 2 is no greater 
than on No. 1. Which is right? A.—The 


Crank 





Crank Shaft 
Gene ran la 








Hanger No. 1 


OF 





Sprocket Wheel 
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pull of the chain in No. 1 is between the 
bearings as claimed by A. The pressure 
on the bearing on the sprocket side is less 
in No. 1 than in No. 2. The pressure on 
the opposite bearing, due to the pull of 
the chain, would not differ greatly in the 
two designs, and might be the greater in 
either one, depending on the ratio of the 
distances of the two bearings from the 
center line of the sprocket. If the bearing 
on the sprocket side were in line with the 
chain, the opposite bearing would have no 
pressure due to the pull on the chain, and 
as the bearing departs from this line in 
either design the pressure on the opposite 


bearing increases 


According to a consular report, a 


workmen at the Brindisi electric station 
has invented a process by which two pieces 
brazed to 


of aluminum can be securely 


gcther, and specimens of his work have al 
scrutiny of 
the 


may be on 


ubmitted to the 
Should 


factory, we 


ready heen 


expert investi 


engincering 


gation prove sati 


the eve of Important devel pments in the 


use of a light and valuable metal 


It is reported that the American Br 
Company, commonly known a 
trust, has purchased the Benedict 
ham Manufacturing Company, o! b 
port, Conn., the price paid being $: 
000, the par alue 
$400,006 
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Commercial Review. 


New York, Friday, Sept. 7, 1900. 
THE MACHINE-TOOL MARKET. 

A single week into the season of Au- 
tumn months, has not sufficed to put new 
life into the machine-tool market. Since 
the early part of summer sales have been 
relatively light and almost every one now 
is talking of quietness. It is, however, a 
relative dullness only, and might be con- 
sidered active for an ordinary year. At 
the New York store of one old-established 
company the falling off since the first of 
July is asserted to be only about 10 per 
cent. 

There is plenty of ground for hope that 
the future will be prosperous, yet evidence 
of a marked change is hardly to be found 
There is a fair 
inquiry, however, and the number of 
transactions in the wind 
rather large in proportion to those that 
have been closed up, which is a hopeful 
sign. The election may naturally be put 
forward as an excuse for procrastination 
in fall trade, but it is a lamer excuse this 
year than usual, to judge from the in- 


in immediate conditions. 


seems to be 


terest taken in it. 

Prices of machine-tools 
show soft spots, but as yet no very pro- 
found cavities. An old seller remarked 
yesterday that he believed a_ reduction 
would take place; he was of opinion, how- 
ever, that it would be comparatively small, 
because last year tools did not advance so 
much He judged that the 
advance had,been only about 10 per cent. 


continue to 


as materials. 


on an average. 

Among export markets the German has 
become very sluggish, especially in stand- 
ard tools, more particularly lathes. This 
is partly due to native competition. Ger- 
man lathe makers are heavily stocked and 
are offering their goods at concessions. 
Special American machinery, such as that 
for making bolts and nuts fares better and 
it looks as if our future successes in Ger- 
man markets would be along increasingly 
specialized lines. The English market 
for American tools is said to be in very 
good shape, being subject to different con- 
ditions from that in Germany. A ma- 
chine-tool manufacturer lately returned 
from abroad testifies to the favorable pros- 
pect in the English field. 

If the market for small machinists’ tools 
is a criterion of machine-shop prosperity, 
manufacturers of larger ones ought to be 
encouraged by the fact that the L. S. 
Starrett Company is preparing to cope 
with a heavy business. The space vacated 
by their former cutter department a few 
weeks ago is being filled with new appli- 
ances for their retained lines of work. 
Ten screw machines of Pratt & Whitney 
and other makes, besides a quantity of 
different machinery are being put in. At 
the local store there has been a percepti- 
ble spurt of fall trade although the early 
date and warm weather have thus far 
limited its magnitude. 
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CHICAGO MACHINERY MARKET. 
Machinists’ supplies have not been re- 
markably quick sellers during the past 
month. In fact the trade been in- 
clined to lag a little, perhaps no more 
than is to be expected during the summer 
but enough to imperfectly occupy the 
time and attention of the sellers. The 
representative of one class of goods that 


has 


goes very largely into machine-shops, said 
that their Chicago business in August was 

cent. less than for August last 
This may be an extreme instance, 


20 per 
year. 

but the comparison was usually favorable 
to 1899. September is starting in some- 
what better and promises in comparison 
with August a noticeable improvement, 
though when gaged with the correspond- 
ing period of last year there will be a re- 
markable activity against which to make 
The large implement shops 
Operations are 


comparisons, 
are beginning to start up. 
not under full headway and for that rea- 
son supplies that are required in propor- 
tion to the degree of shop activity are cor- 
respondingly moderate in their movement. 
There is this favorable outlook, however— 
in those lines of supplies with which the 
shops have covered their necessities for 
the coming year, they have been buying just 
about as heavily as they did last year. 
The promise accordingly is for consump- 
tion fully as great, though there are de- 
lays in getting started. 

Purchases made by consumers are of 
those supplies which they think have 
touched bottom, noticeably true of the 
cruder material. Annual contracts, in- 
volving tools of various descriptions, have 
not been uniformly closed and the sup- 
posed explanation is that buyers lack as- 
surance that they cannot do a little better 
by procrastinating. This is perhaps more 
than any other cause the for a 
slow start in the regular fall business. 
Brass goods are firm but for iron and steel 
goods the trade seems to be thoroughly 
steeped in the belief, right or wrong, that 
values are slightly downward in tendency. 
The upturn has come in raw material and 
it is said that some tools have declined to 
about the level in effect before the rise of 
1899. The statistical view of the situa- 
tion is therefore not altogether one-sided. 

Manufacturers of machinists’ supplies 
and shop fittings are running steadily, ac- 
cumulated orders having aided them in 
tiding over the dull period of summer. 
There is a fair amount of new work in 
progress by way of shop outfits and ex- 
tensions and considerable that is looming 
up for future consideration. 

The Chicago Belting Company reports 
trade for the first week of September 
unusually brisk. 

CINCINNATI REPORT. 

The close of August revealed more than 
ordinarily comatose conditions in the ma- 
chine-tool trade and allied lines. There 
was some domestic buying, but not enough 
marked to be worthy of special note. A 
number of conservative manufacturers 


reason 
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hereabouts believe that an exposition 
the true state of things with respect 
the alleged benefits to the manufactur 
in the falling off of raw material and lab 
would be a real material benefit. Opinio: 
here suggests that neither raw materi: 
nor labor have fallen off to that extent 
that manufacturers in this country would 
have received any appreciable benefit. On 
the contrary, as one large manufacturer 
puts it, the public trade reports of a rea 
tion in prices, have led the foreign trade 
to expect lower figures and to that fact in 
a great measure, is attributable 
present lull in buying from abroad. Let 
ters from foreign agents of large con 
cerns all suggest that European buyers are 
holding off expecting a great reduction 
in price of machine-tools. 

Mr. Geier, of the Cincinnati Milling Ma 
chine Company, has returned to America 
after his European trip, as has also, Mr 
Hoefinghoff, of the Bickford Drill & 
Tool Company. Officials of the latter es 
tablishment recently reported orders for 
about three months ahead and running a 
full complement of help, but a few hours 
shorter time. A cablegram order received 
from London, asked for nine radial drills 
of the improved type. Domestic condi- 
tions at this concern were reported fair 
witha prospect that the presidential election 
will materially affect what would other- 
wise be good business about that time. 





Quotations. 


New York, Monday, Sept. 10, 1900 


Iron—American Pig, tidewater deliv- 
ery :— 

Pennsylvania Irons: 
No. I X foundry.........$16 00 @$16 50 
No. 2 X foundry......... 15 25 @ 16 00 
MO. 2 PIR, ..visssusers Tf 75 @ 15 50 

Alabama Irons: 
No. 1 foundry, or soft.... 16 25 @ 16 50 
No. 2 foundry, or soft.... 15 25 @ 15 50 
No. 3 foundry........... 14 75 @ 15 00 


Foundry forge........... 14 00 @ 14 25 
Bar Iron—Base sizes 
@ 1.35c. for refined brands on dock, 
about 1.65 @ 1.85c. for same from store 
Tool Steel—Base sizes—Good 
quality, 7 @ 8c.; extra grades, 10 @ 14 
special grades, 16c. and upward. 
Machinery Steel — Base 
store, 1.60 @ 1.70c. 
Cold Rolled Steel Shafting—Bas: Les 
—From store, 24, @ 3c. 
Copper—Lake Superior ingot, 
loads, 163%, @ 167%c.;  electrolyti 
casting, 16544 @ 163c. 
Pig Tin—30% @ 30%c. for 5 and 10-1 
lots. =. 6. B 


The price is 1.30 





standard 


Sizes 


Lead—For wholesale lots, 43¢c 
02% fa .o5c. extra for carloads 
York. 


Spelter—Prime Western, 4.10 @ 4 
New York delivery. 

Antimony — Cookson’s 
Hallett’s, 914 @ g3%c.; United Stat )3 
Some brands at 9c. 


10% f 


fa gc. 
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Ten-Spindle Rail Drilling Machine. 

Our illustration is of a machine built to 
drill the holes for tie-rods in switch rails. 
These holes are drilled in pairs, the holes 
in each pair being at a fixed distance of 5 
inches, the adjustment being required only 
between the pairs. 

There are five heads, each carrying two 
spindles; the center head is fixed, the four 
outer heads being adjustable along the 
crossrail by means of rack and pinion. 
The spindles have independent vertical ad- 
justment by means of nuts shown, to ac- 
commodate varying lengths of drills. Each 
head is fitted with a vertically adjustable 
drill guide, having interchangeable hard- 
ened and ground steel bushings which 
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photograph), so as to allow the heads to 
be adjusted along the crossrail. The bed 
of the machine is made so as to form a 
water tight receptacle for chips and water, 
allowing continuous dgjlling without spe- 
cial attention, The raj to be drilled is put 
into the machine fronfthe end and is sup- 
ported on jackscrews ahd held by clamps 
shown, all of which are adjustable along a 
guide in the inside of the bed. The cross- 
rail is movable up and down on the face 
of the uprights by the large hand-wheel 
and is counterbalanced. It is also pro- 
vided Ruth automatic feed and automatic 
trip. 

The power is taken from the shaft at the 
and transmitted to 


rear of the machine 
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No. 4 Morse taper, and the largest size 
drill used is 1 inch. The machine weighs 
11,000 pounds. It is made by the Lucas 
Machine Tool Company, Cleveland, Ohio. 





Lathe Work Under a Flood of 
Water. 


The article in our issue No. 33 describ 
ing the work of the Bethlehem Steel Com 
pany in increasing the cutting speed of ma 
chine tools adds to the interest in attempts 
to accomplish the same end with tools 
made of ordinary steel, but with a flood of 
water provided to carry away the heat. 

Work along this line has been in pro 
gress for some time at the works of the 

















guide the drill near the end, so as to do 
away with laying out and center punching. 
lhe thickness of the web of rail is only 
about 1% inch, thus allowing the guide to 
he very close to the end of the drills. The 
advantage of having the drill guides on 
the heads is obvious; it makes a universal 
}ig, and the whole arrangement is up and 
out of the way while changing the work. 
The machine is provided with a pump 
that furnishes an ample supply of lubri- 
cant which is brought to the point of each 
drill, the connection being made with 
Almond flexible shown in 


tubing (not 


SPECIAL JEN-SPINDLE KAIL DRILLING MACHINE. 
spindles through the spur gears, one of Brown & Sharpe Manufacturing Company 


which is hung on links to compensate for 
the vertical motion of the crossrail. 

30th the power and the feed are applied 
at the center of the machine, which has the 
advantage of making less torsion in the 
driving shaft, and places the operator in 
better position to view all the spindles. 
All the bevel gears are worked from solid 
steel forgings and have planed teeth. Maxi 
mum distance between end spindles is 10 
fect; 
inches; 
spindles, 4 inches. 


vertical traverse of crossrail, 12 
independent vertical adjustment of 


Spindles are bored for 


ord) 
such promising reé 
to the | I 
Mass fo! 


the beginning having been made on 


nary lathes, which gave 


sults as to lead to an ordet 


Reed Company of Worcester, 


some lathe embodying certain § de 


and otherw ( de igned ( pecial! 


feature 


for this method of working. The method 


was considered to be more ¢ pe ally ap 
plicable to work in which a consi 
reduction of dian 

One ¢ 


and it will be seen to be in 


if these lathes is shown in I 


pect 
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pan and a pump for returning the water, 
and it should be understood at the outset 
that this water is supplied in large quan- 
tities, like oil on a screw machine, and not 
in mere driblets. The lathe will be seen 
to have no screw cutting gear, but its 
most prominent peculiarities are con- 
nected with the tool posts and the feed 
motion. Of these tool it will be 
observed there are two—one at the front 
and the other at the back of the lathe, and 
of a pattern which enables them to be in- 
dependently adjusted vertically. Each 
post has its own cross-feed screw, and the 
one on the rear side is also fitted with a 
short slide and traverse screw lengthwise 
of the lathe. This screw is for the adjust- 
ment of the tool to its cut, independently 
of the front tool and of the carriage as a 
whole, and while both tools are tightened 
down in position. The feed is by the 
usual splined rod, but the apron is fitted 
with two worms and, except for the screw, 
with two independent feed motions. The 
tightening clamps for the two worms are 
operated by the two similar handles seen 
on the apron. The worm belonging to the 
left-hand handle is single threaded, while 
the one belonging to the right-hand handle 
is double threaded—the second worm giv- 
ing just double the feed of the first. The 
method of using this feed which was in 
the mind of its designer is as follows: 

The front tool is first adjusted to the 
entire depth of cut and the single-thread 
worm feed is thrown in until the tool is 
buried in the work to its full depth. The 
rear tool is then adjusted to the same 
depth and, by its short longitudinal ad- 


posts 
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FIG. I. REED LATHE FOR FLOODED WORK. 
= 7 : “ng i CuTTING SPEED. = 
| | £ Pe = , . (Feet Per Minute. 2 = 
|} sPice/ 2 53). 6. | us| x3 
No. MATERIAL. ae 3 se | fSe3| 23 | 82 Ses 
p> | ¢65 i ca 522! gY ae re 0 
se | se ¢ | ss | S22! os 3 & 
Q Q a % Au 4Ou|\ < ~ > 
| | | 
I | Soft machinery steel . 54% | 1% | 1% (27 37-1 12.25 1 | -007 
2 | Soft machinery steel. .| 1; fs | % | 267 | 121. | 43.5 | 1% | .006 
4 Progr gee... -. . .-. | ge | ox % | 30 29.4 | 21.5 ja | -OTO 
4 | Tool steel . 2% | 1% ts | 45 29.4 | 20.25; 1s | -O10 
TABLE I OF SPEEDS AND FEEDS AT WHICH THE WORK SHOWN IN FIG. 2 WAS DONE. 
| 3 % gs é 
.| 018818 3| g/ 23 
= ~8| 3 |38/|%@= | 32 os 
No. MATERIAL. cel 25 wes 8s os 
iea|) BV Er IZ Ein: | 
3/2 (22/3 ° 2) 2 
heat 2 eo oe | : 
5 | Cast iron 4% % 37 | 4t. 3%! .085 | Roughing cut. 
6 | Cast iron — - oo o | 4B pfs 100 | IIT. 372 .035 Finishing cut. 
7 | Soft machinery steel . 4% 35 23) 28.5 1% .o81 Roughing cut. 
8 | Soft machinery steel. .| 43% yy 63 | 78. 2% .04 | Finishing cut. 
TABLE 2 OF SPEEDS AND FEEDS FOR ADDITIONAL CASES. 


justment, is brought up to just scrape the 
surface left by the first tool. The single- 
thread worm feed is then thrown out and 
the double-thread is thrown in, the feed 
being thus doubled, while the total cut is 
evenly divided between the tools. 

In none of the examples of work illus- 
trated, however, was this plan followed, 
though it was followed in the additional 


cases of the second table, which are not 
illustrated. 

In general, when the cuts are of ordi- 
nary depth the tools are set to cut to the 
same depth, while with deep cuts the tools 
are set as shown in Fig. 2. 


The change 








of the feed being made when the tools are 
set, it follows that when parts are manu- 
factured in large numbers and the tools 
are not disturbed until dull, the use of the 
two worms in this way would be less use- 
ful than in work where the tools would be 
adjusted for each cut or piece. 

The central idea in this work being the 
carrying away of the heat by the ter in 
order to permit an increase of the cutting 
speed, it follows that the chip must not be 
so heavy as to prevent effective cvoling. 
In the cases of Table 1, giving par- 
ticulars of speeds and ‘feeds in certain 
work in which the cuts are dee] will 
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FIG. 2. EXAMPLES OF WORK DONE UNDER A FLOOD OF WATER 


observed that the feeds 
per revolution are comparatively light. It 
is, of course, to be expected that with 
lighter cuts the feeds can be increased, 
and this is shown to be the case in Table 2 


accordingly be 


In Fig. 2 are shown some examples of 
work done in this manner, and in the ac- 
companying table, No. 1, are given par 
ticulars of the materials, speeds and feeds. 
Owing to the great depth of cut the speeds 
are given for both the outer circumfer- 
ence of the 


work and for the bottom of 





the cut. The latter is in a sense the point 
which determines the practicable speed, as 
the tool gives away first at its point, 
though for comparison with work done in 
the usual marner the speed at the outer 
circumference furnishes the more correct 
basis. No doubt also experiments would 
show the depth of cut to have an effect 
on the speed here as it is found to have at 
Bethlehem. would, we 


agine, show it to be impossible to employ 


Experience im- 


such a speed in case I as in case 2, though 
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the reason for the slower speed in case | 
is stated to be lack of power on the part 
of the lathe to carry the faster speed. 
This condition of things is also found at 
times at Bethlehem, the belt power being 
sometimes found to be insufficient to drive 
the work at speeds which it is known the 
Under old methods 
the limit of work is usually determined by 
what the cutting tool will endure, while 
under these conditions it is frequently the 
strength or driving power of the machines 
which is the limiting condition. Should 
these high speeds become common, they 
doubt, lead to considerable re 
designing of many machine tools in order 
to reap the full advantage due to them 


tools would stand. 


will, no 


Cases 3 and 4 are considered favorable in 
with 2, as the 
worked in 3 and 4 is very hard. 
Of the additional the 
table we have no sketches, though they are 
the this 
table both tools cut to the same depth as 


comparison steel being 


cases of second 


hardly necessary. In cases of 


already mentioned. Cases 5 and 6 will be 
seen to be opposed to all machine shop 
tradition regarding the use of water on 


cast iron. Most machinists will say, as a 


matter of course, “you can’t use water on 
cast iron,” but few, we imagine, have even 
what 
Perhaps it will bear 


tried it or know from observation 


the results would be. 


looking into 





“Business is Business.” 


Some of the publications that circulate 
exclusively among workingmen are pub 
lishing articles that go to the basic prin 
ciples of things in a way that is refreshing 
The 
for instance, has for the leading article in 


“Locomotive Fireman’s Magazine,” 
its September number one entitled “Busi 


ness is Business.” It deals with adultera 
tion of foods and other forms of cheating 
that 


tolerance, but which, nevertheless, 


have almost grown respectable by 


are thx 


same as stealing, and it winds up as fol 


lows: “Let us presume that a man enter 
a store and asks for a gallon of pur 
maple syrup. He tells the merchant that 


he has been sent by a regular customer for 
the the 
charged. The merchant believing that the 


syrup, to whom same is to ln 
man is telling the truth delivers to him a 
can of glucose labeled ‘pure maple syrup 
Later it is 
secured the 


demonstrated that the man wh 
syrup deceived the merchant 
and the latter make no collection fo 
it. It is 


ant dece 


can 
also demonstrated that the mercl 
ived the the ‘pure mapl 


What is the 


merchant 


man, as 


yrup’ was a base imitation 


relative standing of the who d 


ceived the man and the man who decs 


the merchant?” 

The L. C. Carran 
Ohio, have a 
cylinder oil” at the 


Worcester, 


Company, Cl 
hipment of “ext 
Boston & Mair 
which they 


small 


tion in 


wish to freight back,” and 
offered to Coe Loring & ¢ 
per gallor 
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Some Methods and Characteristics 
of a Berlin Tool Shop—Il. 


THE MAKING OF A SPLIT, TAPER BOX. 
Taper, split, bronze boxes, such as are 
shown at Fig. 9, are a good deal used 
on the tools built by this firm (Ldw. 
Loewe & Co., of Berlin), and the process 
of making them will show something of 
the practice of the shop. First, the bronze 
casting is roughed out and then three 
grooves are milled nearly through it, and 
one entirely through, as shown. When 
these milling cuts are made, the box of 
course springs out of round more or less, 
and the problem then is to make it true 
without springing it in the least from the 
position it naturally takes. First, a drop 
of solder is put on to the ends of the cut 
that goes through the box at the points 
marked a and b, Fig. 9. The application 





























LTE nR 





American Machiniet 


Fig. 9 


SPLIT, TAPER, JOURNAL-BOX. 


Fig. 10 
ARBOR WITH SPLIT BUSHING FOR GRINDING 


of this solder does not, of course, spring 
the box or alter it in any way, but simply 
holds it in its natural state. It is then 
put on to a taper arbor with split bushing, 
shown by Fig. 10. The split bushing on 
this arbor has three slots sawn into it 
from each end, so that it will expand uni- 
formly, and its outer surface is cut away 
so that there are at each end three equally 
spaced projections on which the box takes 
its bearing; and as the bearings are at 
the extreme ends of the box, where it is 
held rigidly by the solder, there is no 
trouble from springing, especially as the 
tightening is done by means of the knurled 
collar and by hand. Held on the arbor in 
that way, the outside of the box is trued 
by grinding in the universal grinder, and 
this grinding makes it fit also into what 
they call a pot-chuck, which is shown at 
Fig. 11. This chuck is fitted to the spindle 
ot the universal grinder, and, thus held, 
the inside of the box is ground true and 
to gage. It is then removed and placed 
upon a perfectly true plain arbor to have 
the outside surface finally finished by 
again grinding. This seems like a good 
deal of work to finish a box. It is, how- 
ever, similar to the process followed in 
some of our American shops to do the 
same job, and they told me at the Loewe 
shops that this had proven to be the most 
economical way of attaining the standard 
of accuracy required, because that stand- 
ard had to be attained in any event in or- 
der to have the work pass the inspectors, 
and by the method described there was 
very much less of the more expensive 
hand scraping and fitting required. 

A PANTAGRAPH GEAR-CUTTER-TOOL FORMING 

MACHINE. 

In our issue of August 4, 1898, A. H. 
Cleaves had an article describing what he 
called “A New Pantagraph,” and when 
the problems connected with the produc- 
tion of cutters for the teeth of gears in 
the Loewe establishment presented them- 
selves, Mr. Bartlett, who is in general 
charge of the small tool department there, 
bethought him of the article mentioned, 
and adopted the machine therein shown as 
the basis of the one shown in Fig. 12, and 
which he uses for producing the tools 
which take the final finishing cut over a 





TAPER BRONZE BOXES. 


gear-tooth cutter. The present machine is 
modified somewhat to adapt it to the spe 
cial work it is to do, but the main prin 
ciple is retained of a slide at the top mov 
ing in two directions (at right angles) 
upon rollers, transmitting its motion to a 
similar slide near the base of the machine, 
which latter slide is moved a smaller dis 
tance, the ratio between the movements of 
the two slides depending upon the hight 
of the fulcrum of the lever which ex 
tends from one slide to the other and 
passes through a gimbal-jointed support 
or fulcrum piece, the hight of which, and 
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consequently the proportion between the 
two arms of the lever, can be varied by 
turning the vertical screw at the back. In 
the present machine it was necessary to 
add the diminutive milling machine seen 
on the base plate, this being so arranged 
that its cutter, which points vertically up- 
ward, can be adjusted to any desired po- 
sition in a horizontal plane to set the cut; 
after which, of course, the movement to 
produce the form desired is made by the 
work as controlled by a very much larger 
template placed at the top of the machine. 
The templates are made by hand from thin 
sheet metal, on which the proper tooth 
curves are laid out with the greatest care 
and followed with the utmost precision 
possible, only one of these, of course, hav- 
ing to be made for each cutter of a series. 
The weights seen on the carriages were 
found necessary after the construction of 
the machine, to give the desired steadiness 
of motion; not merely, however, to hold 
the rollers down in contact with the 
guides, but to give a certain mass to the 
moving parts, and thus better resist what- 
ever tendency there might be at times to 
vibration unsteadiness of movement. 
The machine has been used quite a good 
deal, and has been found entirely satis- 
factory. 


or 


AN ORIGINAL GRADUATING MACHINE. 
Another problem was to get up a gradu- 
ating machine for making such gradua- 
tions as are used about the machine tools 
built here, and one was constructed, 
far‘as possible with patterns or castings 
designed for some of the regular products 
This machine embodies 
some novel and interesting features. It is 
shown in Figs. 13 to 16, inclusive, and will 
be seen to consist of the base of a cutter 
grinder on mounted a frame, 
wheel and front slide of a small punch 
press, with a bracket on the knee of the 
grinder, to which is fitted the vertical 
dividing spindle and attached mechanism. 
The crank pin gives to the slide a ver- 
tical reciprocating movement of uniform 
extent, and this carries the cutting tool 
at the end of an arm, as shown in both 
the photographs, and also in the drawing 
Fig. 15. The tool cuts on the upward 
stroke and, as will be seen by reference to 
Fig. 15, is pivoted at a in the arm which 
carries it. It is held in the cutting posi- 
tion by the flat spring seen under its 
longer arm, but when the pin b is moved 
downward the shoulder formed upon it 
near its lower end depresses the long end 
of the lever arm against the resistance of 
the spring and thus swings the point of 
the cutting tool upward and out of the cut. 
This action results in a very neatly shaped 
€raduation, because the point of the tool, 
Swinging out in the arc of a circle, tapers 


SO 


of the concern. 


which is 


the mark out to a point the same as 
though it had been made by a milling 
cutter. Tlie point at which the pin b 


shall be depressed is fixed by adjusting the 
screw in the lever c, which is fixed to the 
frame of the machine, and the other end 
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of this lever rests upon a disk d, which is 
also attached to the frame of the machine, 
and is rotated one-tenth of a turn at each 
stroke by the pawl e, which is attached 
to the slide. When the short lines are 
being made, the end of the lever c¢ rests 
upon the periphery of the disk d, but at 
every fifth line the end of the lever c 
drops into one or the other of the two cir- 
cular notches seen in the edge of this 
disk, and thus the cutter is allowed to 
rise to a higher point before the pin Db 
takes it out of the cut and a longer line is 





























FIG. 12. PANTAGRAPH, GEAR-TOOTH-CUTTER 
LOEWE & 
made. One of the notches is deeper than 


the other one, so that every alternate fifth 
line (or every tenth line) is longer than 
any of the others. A circular opening in 
the front of the slide shows the operator 
if the disk is in position to cut the fifth 
or the tenth line 

3y mechanism seen in Figs. 13 and 14 
the clutch in the disconnected 
when the circle of graduations is com 
pleted and_ the automatically 
stops. By this mechanism also the divid- 


ing worm is rotated to give 


wheel is 


machine 


the division 
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required, and Fig. 16 shows the construc- 
tion of a device by which any possible er- 
rors in the dividing worm wheel will be 
automatically corrected. This is accom- 
plished by means of the “correcting disk” 
seen in this drawing, which has eighteen 
notches in its periphery, and every time 
one of these notches comes into position a 
pawl is dropped into it, and this deter- 
mines the exact position of the work for 
that division; the spindle to which this 
correcting disk is attached being the one 
to which the work-holding chuck is also 


‘ 
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attached, and it is held within the sleeve 


to which the worm wheel is keyed by 
friction only, so that by this arrangement 
the errors of the wheel, whatever there 


may be in it, either original or develop 


by wear, are automatically correct 

each eighteenth ol a rotation, or ¢ 

degrees } 
CLEAN GRINDING ROOM 


Since comparisons are not 
it will not be best for me 
that the 


is by far the cleanest 
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have ever seen, but it may be allowable 
to say, at least, that it is very remarkable 
for its exquisite cleanliness and its ap- 
from a sus- 
This is, 


parently absolute freedom 
picion of dust in the atmosphere. 
of course, not a mere accident, but is the 
result of a determination to see just how 
near perfection a grinding room could be 
made in this respect, and Figs. 17 and 18 
show the character of the means adopted 
to secure that end. The machine shown 
in the photographs is one designed for 
grinding the holes in milling cutters and 
for similar work, and is one of several 
similar machines built by the Brown & 
The 


spindle of this machine is hollow, and it is 


Sharpe Manufacturing Company. 


mounted in a yoke which is pivoted so 
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the hollow spindle as fast as it is made, 
and so far as can be judged by the eye 
and by the results in cleanliness of the 
machines and their surroundings, abso- 
lutely none of it escapes into the room. 
Fig. 17 shows the machine with the spin- 
dle in grinding position, and Tig. 18 with 
it in gaging position. 
SNAP GAGES. 

In the small-tool department there are 
many things which interested me besides 
the graduating machine and the grinding 
room. Some of these for various reasons 
it is not practicable to illustrate at this 
time, but some others of them are shown 
at Figs. 19 to 21, inclusive. 
how one set of drop-hammer dies is made 
to do for a full line of both single and 


Fig. 19 shows 
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duced to the same scale. These gages ar 
neat in appearance and convenient t 
handle, whether they are used as sing): 
or as double-ended gages, and the idea of 
making them so, which, so far as I know 
is a new one, seems to be very good, from 
every point of view. 
AN INDEXING DEVICE FOR MILLING SQUARE 
A fixture for quickly indexing two spin 
dles where square shanks are being milled 
is shown at Fig. 20. This is used for mil] 
ing the square shanks of hand reamers, 
taps, and two 
spindles with two pairs of straddle mill 
so that two cuts finish the milling of two 
squares. The two disks A and B which 
are on the indexing spindles are connected 
that they are 


etc., there are indexing 


together by the rod C, s¢ 























FIG. 13. 


AUTOMATIC GRADUATING MACHINE. 


that when the gage is to be applied to the 
hole, the operator can, by taking hold of 
a lever, swing the work spindle up above 
the grinding-wheel arbor, which action 
also loosens the driving belt and brings 
the work spindle to a stop. When let 
down again it rests upon stops which de- 
fine its position, and the grinding can 
immediately proceed. The Loewe people 
by making an elbow, one end of which is 
placed over the open end of the spindle at 
the rear, while the other end is concen- 
tric with the pivot of the yoke and at- 
tached to a pipe leading to the exhaust fan, 
being at the same time attached to the 
pivot upon which the spindle yoke turns, 
remove all dust of emery and steel through 








doubie-ended or limit snap-gages, and how 
it is made possible to fill an order for al- 
most anything that comes along, without 
carrying such a large stock of gages or 
forgings as would otherwise be necessary. 
All gages of this pattern, when they are 
forged, are single-ended gages, but when 
it is desired to unite any two of them to 
make a double-ended or limit gage, a 
groove is milled along the back of one of 
them and a tongue is formed on the other, 
with milling cutters kept on hand for this 
purpose, and the two gages then 
united and held together by pins which 
pass transversely through the joint, as 
seen in the drawing, which the 
largest and the smallest of the series re- 


are 


shows 





FIG. 14. 
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both moved by the handle in B. When 
this handle is moved to the right, as shown 
in the drawing, the index-pin b comes 
into contact with the stud a, and when 
the handle is moved to the left the index 
pin c comes into contact with the 
stud, and when it does so the disks 
the spindles) have both made just on 
fourth of a turn. The clamp at the cente 
clamps the two disks together when set, 
and, as will be imagined, the indexing 15 
very quickly done by this arrangement, 
uld 


while the accuracy of it is all that 
be desired. 
TOOL FOR SETTING MILLING CUTTE! 


At Fig. 21 is a drawing of a too) de 
signed by one of the young German 
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makers that are developing in the estab- 
lishment, and who made the drawing and 
inscribed upon it the mathematical work 
upon which the tool is based; that work 
explains itself to geometricians, but the 
man who uses the tool need know nothing 
of it, and it is very simple. There is a 
graduated beam with a fixed and a mov- 
aw. The fixed jaw is at one end and 
has a V-notch that fits the cutters that 
are used for milling the teeth in spiral 
mills. The sliding jaw has a hole in it 
that is adapted to receive bushings that 
will fit the arbors on which the cutters are 
placed to be milled. The graduations on 


able J 
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ting is secured. The distance from the 
center of the hole in the sliding jaw to 
the apex of the angle in the fixed jaw 
for a given cutter corresponds to the dis- 
tance 4 on the diagram at the right, and 
obtained in the manner indicated. 
Draftsmen and mathematicians write the 
same language in every country of the 
world. 


is 


The devices here described do not by 
any means include all that are of interest 
in these shops, but they are typical, and a 
study of them will at least go very far 
toward showing how well these people are 


F. J. M. 


cquipped for doing good work. 
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GRADUATING MACHINE. ARRANGEMENT FOR MAKING SHORT AND LONG LINES. 


the bar stand for the diameter of the cut- 
ter that is to be milled, and this 
Jaw is set to the right graduation and 
passed over the arbor that holds the work, 
and the cutter that is to do the milling is 
then adjusted so that it just fits the notch 
In the fixed jaw—or rather when the ma- 
chine is so adjusted that this condition is 
secured—the first cut may be taken with 
full confidence that it will be right, in- 


Stez f hay . 
Stead of having to take one or two experi- 
mental cuts 


when 


before the precise right set 





There seems to be a very prevalent no 
tion among those who write articles tell 
to belts, that the 
lacings can go straight on the inside of 


ing people how lace 


the belt and be crossed at the back only 


one way, 1. @., SO to form a ratchet 


as 
tooth pattern at the back. The only way. 
however, that this can be done is on paper ; 
in an actual belt it is an impossibility, be 

cause the angular stretches of lacing will 
displace the ends of the belt laterally until 
equilibrium is established 
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Boiler Inspection in England. 


BY W. H. BOOTH, 

For scme years past there has been a 
tendency among a limited class of people 
to in the 


matter of boiler inspection, and recently 


secure government interference 


two bills have been introduced in Parlia- 
ment with this object more particularly in 


view. I need hardly cay that the general 
common sense of the country has all 
along been distinctly unfavorable to 


government interference, the opinion being 
that the duty of inspection has been suffi 
ciently well performed by the insurance 
A few ago 
some fresh legislation by which it was pro 
that, the 
plosion, there should be 


companies years there was 


vided in event of a boiler ex- 


an investigation 
by the Board of Trade, and the result of 
these enquiries has not, on the whole, been 





the Board of Trade has had the 


power of ordering 


bad, as 
the costs of such en 
quiry to be paid by the boiler owners, if it 
appeared that there had been any culpable 
negligence on their part 

gut the desirability of handing over the 
inspection of boilers to a Government De 


partment is made sufficiently manifest by 
the hard and fast methods exhibited by 
the Board of Trade when dealing with 


explosions. The giving way of anything 
is called an explosion, and the inspectors 
of the department write long-winded and 
the 


of a fusible plug, this being a boiler ex 


solemn reports on mere melting out 


plosion, according to their red-tape no- 


Were the 


handed over to 


tions. regular inspection to be 


uch a class it is very cer 


tain that, in the first place, the quality of 


inspection would not be as good as that 
now given, and in the second place, it 1 


certain that the inspectors would study 


their own convenience and not that of the 


public. They would divide up their work 


on the lines easiest for themselves, and 


a cel 


stoppage of a boiler at 
of 


demand the 


tain time on pain penalty, and quite 


irrespective of the immense loss to which 
the poor steam-user would be subject. The 


idleness of hundreds of work people woul 


not be allowed to interfere with the 
spectors’ pleasure, and the cost of insp 
tion would be ten times the prese 
which are really too le 

But there 1) W pre n ‘ 
fact that at present there 


iInspectior \r 





a wert nar er 
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WORK-HOLDING SPINDLE OF GRADUATING 


and he can place his boiler where it will 
be a public danger, and he can be punished 
only after the thing has exploded, which 
is not much satisfaction to the man who 
happened to be passing at the time. The 
difficulty seems to be to secure the inspec- 
tion of all boilers without widespread 
hardship. The boiler insurance com- 
panies can all show very excellent figures. 
They show that of the many thousands of 
boilers inspected, there is a very small 
fraction of accident, whereas of unin- 
spected boilers the fraction is much great- 
er. In fact, the inspected boilers make a 
much better showing than the boilers of 
steamships, that’ are under the inspection 
of the very Board of Trade to which we 
have been asked to consign all land boil- 
ers also. The Board itself cannot there- 
fore show any justification for seizing 
upon the boilers already inspected. 

To deal with the subject on common- 


MACHINE, 








FIG. 
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sense lines, the question was referred ly 
Parliament to a select committee of the 
House, and this committee has come to 
conclusions that appear very sound. They 
find that explosions occur from causes 
that are beyond the capacity of any in- 
spection to prevent. They also find that 
uninspected boilers show more explosions 
than boilers that are inspected, and they 
state as their view, that inspection by a 
competent person would tend to diminish 
risk of explosion. They do not recom- 
mend the appointment of inspectors by the 
Board of Trade, but think the boiler owner 
ought to be responsible for the choice of 
his inspector, and should not have a 
Government Department behind which to 
shelter his liability. They also object to 
the very inelastic lines on which the 
Board’s inspectors would work, and where- 
by they would hamper progress in the de- 
velopment of boiler improvement. They 
would like to empower the Court of En- 
quiry, under acts of 1882-1890, to inflict 
heavy penalties for default, but find it diffi- 
cult to name a suitable Court of Appeal. 
On the whole, they consider that, under 
our existing Factory acts, there might be 
an extension empowering the inspector to 
call on a boiler owner or user to produce 
a certificate to show that he has had his 
boiler inspected by a competent person 
within a year, and where the acts do not 
apply, it should be the duty of the police 
to demand the production of such a cer- 
tificate—a very different matter this from 
sending a few policemen round in a wagon 
with a pressure pump to pump a boiler to 
the point of rupture and hand over a cer- 
tificate of safety. It certainly appears that 
the above recommendations are sufficient 
Probably as many boilers are not inspected 
as there are boilers inspected. There is 
no compulsion as to the person to inspect. 
In practice it would devolve on the exist- 
ing inspection companies, and on new ones 
that would be called up, and such com- 
panies would need to be in a position to 
show that their officers were competent 
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FIG. 18. SPECIAL INTERNAL GRINDER WITH 
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men, or they would get into serious 
trouble in event of an explosion occurring 
to any one of their boilers. Anyone work- 
ing an uninspected boiler would do so at 
his own risk, and would be liable to a 
very serious charge in event of accident. 

At present the recommendations of the 
boiler insurance companies lose something 
of their strength because the competition 
between the companies has tended to a 
bad practice. An insurance company 
perhaps declines to accept certain boilers 
The owner kicks at this and offers them to 
another company, which accepts them and 
takes the risk. With a little stronger sense 
of heavy responsibility such things would 
not be; for the refusal of a risk by a com 
petent company would stand for some 
thing should an accident occur, and might 
lead to a severe penalty. In one case a 
whole battery of boilers blew up, and it 
turned out in evidence that the inspection 
company had repeatedly given warnings 
that had been neglected. In cases of this 
‘sort special weight and blame ought to at 
tach. The continuance of the risk in such 
a case is apt to encourage the owner to 
‘continue an unsafe boiler. It seems to 
me that no insurance company ought to 
be allowed to continue the charge of any 
toilers it will not insure. Such a course 
would compel them either to insure and 
risk their character for competency or to 
refuse the risk and leave the boilers with- 
‘out the certificate to show the factory in- 
spector. 

In order to prevent so much dealing 
with rotten, second-hand boilers I have 
suggested that every boiler ought to have 
@ certificate at its birth, and this certificate 
should have a brief history of the boiler, 
with its initial pressure, its various sites 
and owners, its various insurers and the 
dates of refusal of these to insure any 
longer at the pressure. When an insur- 
ance company took charge of a boiler 
‘they should take charge of its certificate 
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also, and if the boiler is removed from 
their care because of reduced pressure be- 
ing demanded the fact should be endorsed 
on the certificate, which would be of course 
handed back to the owner. With such a 

: certificate it would be easier to sell a 
#€ ; sound boiler and difficult to sell any boiler 
that had no certificate. I was myself once 
interested in a boiler with another man 
who was nct an engineer and who, while 
freely disclaiming all responsibility be 
cause “he relied on me,” would not pay 
the small fee tor inspection. Naturally, | 
wrote him a carefully copied letter that | 
did not think the boiler safe and recom 
mending its immediate inspection; for | 


aw 





knew very well how he would shelter him 
self behind my boiler experience when the 
thing exploded. My interest ceased soon 
after that letter, and soon after I noticea 
that he had a new boiler and was using 
different water. The copied letter had cut 
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been standing and compelled him to shoul 
der a proper responsibility. Men will risk 
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all manner of accidents if they can lay the 
blame on other men. Many boiler ex- 
plosions result simply from the belief that 
responsibility will not be brought home to 
such scoundrels. It should be the business 
of all engineers to see to it that such re- 
sponsibility cannot be shirked. 


London, England. 
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Micrometer Heads for Special Gages 

Considerable use is now being made of 
micrometer heads on special gages of 
various kinds, and as the advantages of 
these applications become more widely 
known this use of these heads will un- 
doubtedly increase. Their convenience of 
application to gages of various sorts, and 
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DUPLEX INDEXING DEVICE FOR MILLING SQUARES. 
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the fact that they enable the variati: 
from exact size to be read in thousandths 
render them superior in many cases 
limit gages of the usual kind, and they ar: 
moreover, applicable to a great variety 
uses to which the usual fixed-type gage- 
would hardly be applied at all. Such 
gages are comparatively cheap, as th: 
heads supply much of the really accurat 
work ready made, and they cost but littl 
At the beginning, and in many case: 
still, these heads were obtained by cutting 





DETACHED MICROMETER 


FIG. I. HEAD 


off the yoke of a complete micrometer 
caliper, but they are now being supplied 
without the yoke. Fig. 1 shows one of 
these heads as made by J. T. Slocomb & 
Co., of Providence, R. I., which does not 
differ from the head of a complete caliper 
except that it has a turned and flanged 
seat for insertion in an eye of the special 
gage to which it is to be applied—the at 
tachment of the head to the body of the 
gage being by soft solder. 

Fig. 2 shows a cross section of the head 
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Fig. 2 
SECTION OF MICROMETER HEAD, SH‘ ‘G 
METHOD OF ADJUSTMENT. 
and illustrates a feature of the Slocomp 


head which renders it especially app 
to this use—namely, the provision fur ad- 


° e ° z “ he 
justing for wear in order to preset 1€ 
zero, which, it will be seen, is in tl ead 
itself. The main nut a is threaded into 


the barrel by a screw having thirty-two 
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FIG. 3. 

















GAGE FOR THE FACES OF BEVEL GEAR 
BLANKS. 


FIG. 4. 


threads per inch, and as the measuring 
screw has forty threads per inch, it will 
be seen that by turning the nut in the 
barrel the screw is adjusted along the bar- 
rel by the differential action of the two 
threads—this action being such as to give 
a movement of .0062 inch per revolution. 
Another feature of this head is the supple- 
mentary nut b, which is fitted with a row 


INSTRUMENT FOR RE-ALINING LATHE 





SPINDLES. 


of V-shaped teeth on the end which faces 
the main nut a, these teeth engaging cor- 


responding teeth in the main nut. sy 








FIG. 5. 
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first withdrawing the screw and then turn- 
ing nut b one or more teeth, any looseness 
in the threads due to wear may be taken 
up. Still another feature is the insertion 
of a light spring between nuts a and Bb, 
the object of which is to put a slight fric- 
tion on the screw and thus prevent its 
accidental displacement. 

The article on the Rice bevel gear cut- 
ting machine published in our issue No. 
19 showed some typical applications of 
these heads which may be referred to with 
advantage. We also show herewith some 
additional applications from photographs, 
for which we are indebted to the Pope 
Manufacturing though it is 


proper to add here that the Pope works 


Company, 


make use of Brown & Sharpe as well as 
Slocumb heads. 

Fig. 3 
used in 


shows an instrument which is 


rebabbitting or otherwise re-es 
tablishing the journals of a lathe head 
The 
by a ring which is so jointed to the stock 
of the tool as to 


stock. micrometer head is carried 


turn upon it, and thus 
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OF A PLANER TABLI 
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FIG. 6. 
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permit readings to be taken vertically or 
horizontally. One end of the babbitting 
or testing mandrel is shown in position, 
the live spindle of the lathe being supposed 
to be removed. It is obvious that with a 
suitable support at the headstock end of 
the mandrel it may, by these means, be 
adjusted to exact parallelism with the V’s 
of the lathe. ? 

Fig. 4 shows a gage for determining the 
proper location of the bevel faces of bevel 
gears in relation to the hub face. This 
test is in reality applied to the blanks be- 
fore the teeth are cut, but by an over- 
sight the photograph was taken wiih a 
completed gear in the gage. 

Fig. 5 shows a tool of obvious utility in 
determining the degree of truth in a 
planer table. Other obvious uses for it 
are to boring mill and drill press tables 
and to lathe face plates. 

Fig. 6 shows a fixture for determining 
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instead of being, as with fixed gages, de- 
termined, and perhaps unwisely, before 
the gage is made. 

Fig. 7 shows a gage for measuring the 
taper seats of a crank bracket in which the 
tapered ends of the frame tubes are in- 
serted. Certain diameters of these seats 
are required to be at proper distances from 
the axis of the bracket, and the accuracy 
of this is determined by the insertion of a 
taper plug—seen separate at the left—and 
then taking a reading with the microm- 
eter. Of the object of the central post 
with its slide and spindle we are not in- 
formed. 

Fig. 8 is a somewhat more elaborate 
fixture. A hardened plug carried by the 
bearing in the rear enters the crank 
bracket and locates the frame in the fix- 
ture. A sliding gage plug enters the bored 
seat for the running parts of the inter- 
mediate gear shaft. The same slide car- 














FIG. 8. FIXTURE FOR 
the correct diameter of the ball race in 
the crank shaft gear—the race being in- 
side the gear, back of the teeth, and un- 
dercut so that the direct application of 
fixed gages is impossible. The gear is 
mounted on the spindle carried in the left- 
hand head of the fixture and is carried 
longitudinally in the spindle bearing 
against an adjustable stop which, when 
once established, is permanent. The abut- 
ment gage, for the ball race is in front of 
the gear, and the spindle bearing has a 
transverse sliding movement, permitting 
the ball race to be brought into contact 
with the stop gage, when the micrometer 
inay be read—the adjustment being pre- 
ferably such that the reading when the work 
is exactly right is zero. It will be noticed 
that in this case, as in the others, the mi- 
crometer not only tells if the work is 
right, but if wrong it tells by how much, 


and, furthermore, the limits between 
which the work is done may be deter- 
mined after the gage is made and in- 


creased or diminished if found advisable, 
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A BORED SEAT. 


ries at its opposite end the stop piece for 
the micrometer, and when the plug gage 
bottoms on the bored seat the micrometer 
determines the correctness of the work. 





In these days of spelling reform and of 
a tendency toward saving time and labor 
by omitting utterly useless and worse than 
useless letters from written and printed 
words, the American readers of certain of 
our semi-technical reviews have, it seems 
to us, just ground of complaint at being 
“shewn” various forms of ‘“‘waggons,” 
“labourously” described with every word 
spelled in the English way where our way 
differs from theirs. It seems to us that 
not a “colour” of justification can be 
“shewn” for this.. Why should American 
readers be compelled to take a backward 
step in this matter just because the said 
reviews happen to publish English edi- 
tions? Imagine any one of the English 


magazines that have American editions 
giving to English readers on that account 
words spelled “Yankee fashion.” 





September 13. 100. 





Tools for Interchangeable Work—I. 


BY JOSEPH V. WOODWORTH. 


A DRILLING JIG. 

Fig. 1 shows a base or stand of an cle 
trical cloth cutter, a casting of aluminum 
71% inches long. There were eleven holes 
to be drilled around the outside. These 
were for 6-32 screws, and were to hold in 
place a sheet-steel shoe the size of the out- 
side of the casting and the inside shown 
by the dotted line. There were also 
holes drilled in the depressed part /) 
which were for 10-24 tap, and were to hol 
the standard that supported the cutte: 
Then there were three large holes, | 
inches diameter by % inch deep, with « 
¥,-inch hole in the center, 4 mch deep 
Then there were four holes drilled within 
each of these, large ones for 4-40 screws. 
These holes were for plates which held 
rollers for the machine to travel on. 

The jigs used for drilling these holes 
are shown in Figs. 2 and 3, respectively: 
in all, there were thirty-five holes, of 
which twenty-three were drilled in the jig 
shown in Fig. 2. As will be seen, the jig 
is composed of two main parts, the top 
and bottom. The bottom was a casting 
for which a special pattern had been made 
hollowed out on the inside to allow the 
works J to be set in, with clearance all 
around. There were lugs cast in each end 
to accommodate the swinging studs H H 
After it had been planed flat on the bot 
tom it was milled flat on the inside, and 
the gage plate K made and fastened with 
screws and dowels. This plate was for 
locating the work, which had previously 
been milled out at that point to template 
as seen at D, Fig. 1. The top plate was 
then got out of cast iron, planed on both 
sides and slotted on the end for the lock 
pins; the two were then strapped together 
and the holes for the two dowel pins J / 
were drilled and reamed. The pins were 
made and driven into the bottom piece F; 
then, using the center of the gage plate K 
for a common center, all the holes shown 
were carefully laid out, and 
drilled through with a very small drill 
being very careful that it did not run out 
and then finished and reamed to the size 
of the bushings; that is, all except the 
three large holes. These having been prick 
punched, the plate was swung in the lathe 
and the centers trued up in turn with a 
wiggler, when they were each bored and 


centered 


reamed. Three holes were then drilled in 
the position shown for the set-screws 
J JJ. Next, the bushings were all made 
hardened, ground and lapped to size and 
driven home. The lock-studs // H were 
made of machine steel and the nuts OF 


* ° 1 + 
handles G G, also of machine steel, g° 


out and put together, and the jig was com: 
plete. When using, the handles © G wer 
given a turn, so as to allow of their being 
swung clear of the plate E, which wa 
then removed and the work inserted with- 
in the plate F, locating itself on the gage 

-placed, 


plate K. The plate E was the: 
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the lock-nuts G G swung back and tight- 
ened, and the three set-screws J J J also 
tightened. When all the holes were drilled, 
the large holes were drilled and counter- 
bored by the combination drill and coun- 
ter-bore shown in Fig. 4. WN is a flat drill 
inserted within the counter-bore; J a 
screw for adjusting it, and M a screw for 
holding it. 

This is the style of jig best adapted for 
this class of work. As will be seen, the 
work itself is of a shape hard to hold, 
and the way shown answered all require- 
ments and could be relied upon to do work 
that would interchange. 

Fig. 3 shows the jig for drilling the 





Casting to be drilled 
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holes were drilled in each, and one end of 
the jig was swung over to hole M, and 
the holes drilled in it. This proved a sim- 
ple and reliable means of drilling these 
and getting them all alike, as they should 
be, as the roller plates were blanked and 
the holes in them pierced in the press. 

The steel shoe mentioned in the begin- 
ning of.this article, for the base, was also 
blanked and pierced in the press. So the 
degree of accuracy necessary in the laying 
out of the holes can be easily seen when it 
is understood that they were to go on 
either way, and leave an equal margin 
projecting all around outside the edge of 
the castings. 




















Fig, 3 
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Jig tor Drilling Holes in Base G 
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A CASTING AND THE 


small holes within the large ones, for the 
roller-plate screws; this itself needs little 
description to be understood. As will be 
‘een, it was composed of a flat piece of 
cold-rolled steel worked into the shape 
shown, and two disks turned up to just 
the size of the large holes in the base. 
They were then fastened one on each end, 
sO as to interchange in the large holes. 
The holes for the bushing were then laid 
out, drilled and reamed; the bushings 
made, hardened and inserted, and she was 
all ready. The jig was placed so that the 
disks rested in two of the holes L L. The 
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Munificent Compensation. 

According to an exchange, tne salaries 
of electricians in the navy have been 
raised, chief electricians now being paid 
$60 per month, subordinates of the first 
class, $50; those of the second class, $40, 
and those of the third class $30! It would 
be interesting to know what the salaries 
previously were and why the positions 
continue to be filled. Is there no employ 
ment to be found in the tenth-class coun- 
try central stations?—‘‘American Elec 


trician.” 
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Letters from Practical Men 


The Census and the Growth of 
* Work.” 


Editor American Machinist : 

We are all more or less interested in 
the census. Our principal interest in it is 
as a record and revelation of our bigness 
and of our rapid growth. The more num 
erous we are, and the greater the percent- 
age of increase for the decade, the more 
will the census be approved and the more 
pronounced will be our conviction of its 
accuracy. This point being disposed of, 
we are next most interested in the pro 
portional growth of different sections of 
the country, and of different lines of ac 
tivity and modes of life. Probably nine 
tenths of those who read of what the pres 
ent census has to tell us must confess to a 
feeling of regret over the continued and 
more emphatic exhibit of the tendency 
city-ward. This regret finds frequent ex 
pression, and usually there is an accom 
paniment of suggestion that civilized man 
is making a mistake, and that it would be 
safer and better if the country life drew, 
or at least held, more strongly. , 

Now, after all it must be confessed that 
all this is more a matter of sentiment 
than of reason. It is a survival of primi 
tive associations and attachments. Our 
primal progenitors lived close to the soil, 
and our homesickness for it is an inher 
itance of the race. If we look into it a 
little closely we cannot fail to realize the 
self-deception that runs all through it 
The life of the farm, “close to Nature's 
heart,” is the ideal life, the healthy and 
the happy life, the life that of all should 
be the most diligently sought for and the 
most persistently clung to—but let the 
other fellow do the seeking and the cling 
ing. There is no place like home, but the 
centrifugal forces are continually over 
coming the centripetal. The life of the 
large towns, and more especially of the 
larger cities, has its special attractiveness 
for a large and a growing majority of the 
race. It may be artificial, and even to 
some extent unnatural, and more or less 
disappointing, but still it draws and must 
continue to do so, and it is futile to argue 
against it. 

Sut it is not the attractions of city life 
that count the most in the migration. In 
deed, they do not count at all as a primal 
motive force. They serve only as the se 
lecting agency that determines who shall 
go and who shall stay. The real fact in 
regard to agricultural and rural life 
that it has become inadequate and impo 


sible as a means of livelihood to an 


creasing majority of the race. We heat 
frequent expression given to the idea | 
called) that there is only so much we 
in the world to be done anyway, and tl 
therefore we must be careful about d 
too much, or we will work oursel 


of a job. The position ol th 


1s at once, most curious! 
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and a refutation. This has nothing to do 
with any question of land tenure, which I 
don’t know enough about to discuss. The 
quantity of work to be done in the world 
is as far from being a fixed quantity as 
anything in the world can be. It changes 
from day to day; and, not only that, but 
it changes in both directions, it increases 
and decreases, and is influenced by various 
conditions. The agriculturist, poor fel- 
low, has worked himself out of a job to a 
considerable extent, or, rather, we have 
all had our share in helping to make work 
scarce for him. 

When every fellow had to scratch for 
himself he had all he could do to get 
enough to eat. In the beginning he had 
even to live where he did not require much 
clothing nor much of a house to live in. 
Those were the days, if there ever were 
any, when the amount of work in the 
world was fixed, and when there was just 
enough work for everybody. Some of the 
earlier ones of the race, however, got hold 
of the idea that, without entirely upsetting 
things, there could be more work done 
than merely getting the potatoes, or the 
nuts, or whatever they had to feed on in 
those days. They got some clothes, and 
then some kind of houses, and then they 
were able to face more rigorous climatic 
conditions, and then the climate took hold 
of them and began to poke them still more, 
and so it has gone on and on, one thing 
leading to another, until we find the agri- 
culturist in the position which the census 
tells us of to-day. There is not enough 
work for him. He has all the food he can 
eat, all the clothes he can wear, all the 
houses he can live in, which is only a little 
of the disarrangement which has followed 
the doing of too much work. The indi- 
vidual agriculturist produces not only 
enough food for himself, but for several 
tesides him. The farmers of the United 
States, who are now a small minority of 
the entire population, produce not only 
bread for all the rest, but for a consider- 
able number of those across the water; 
and not only bread, but butter and cheese 
and meat, and then fruit and various 
things that the first man knew nothing 
about ; and besides all these things that can 
be eaten, there are the various materials 
that are called for in our diversified manu- 
factures. 

Yet, with it all, there is not nearly 
enough work for him, and so he leaves 
the farm and crowds into the city to get 
work, and he generally succeeds in finding 
it. The curious thing to me is that after 
all he is not severing his connection with 
the farm. All the work of every kind that 
he finds to do in the city is the surplus 
work of the farmer. It is the lineal de- 
velopment of the agricultural activities. 
It is all the result of the habit of working 
without the fear of getting out of a job. 
From the primitive digger of roots and 
the eater of snails and earthworms the 
habit of doing more and better has pro 
duced all of our city life and our modern 
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civilization. No man who has been un- 
willing to do more than his immediate 
predecessor when the way to do it has 
been shown to him has helped in making 
the latest census record. 
TECUMSEH SwiIFT. 

[The census tells us also that the actual 
and the proportional numbers of farmers 
who do not own, but pay rent for the 
farms they cultivate are increasing. The 
“American Machinist” has very little cir- 
culation among tenant farmers, and conse- 
quently they will never know that Mr. Te- 
cumseh Swift has said that they have all 
the houses they can occupy, all the clothes 
they can wear and all the food they can 
eat. But if he were to go among them he 
would find that this is only another illus- 
tration of the familiar fact that census fig- 
ures and other statistics often tell us tales 
that those who open their eyes and look 
about them know to be untrue.—Ed. ] 





A Planer Tool. 
Editor American Machinist : 

I have received so many good sugges- 
tions through your paper that I am pleased 
to be able to hand you something which 
experience has proved to be of value in 
our shops. The photograph and sketch 
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show the tool so plainly that no further 
description is required, except to call at- 
tention to the fact that the disk has proper 
shear to its cutting edge. The bolt is of 
course screwed into the lower jaw. On 
soft iron we have used this tool for one 
week, taking cuts % inch deep without 
having to send it to the tool room for re- 
grinding. 

I also enclose a sample of our sketch 
tracing paper, which we have found to be 
an extremely useful addition to our draft 
ing room, and on which this free-hand 
sketch of the tool was made. G. F. § 

Curtis & Co. Mfg. Co., St. Louis, Mo. 

[The sketch paper mentioned, and of 
which a sample sheet was received, is evi- 
dently a handy embodiment of a good idea 
The sheet is of thin but strong white bond 
paper, 11x8!% inches, evidently torn from 
a book or pad, which we may assume re 
tained a stub for memoranda. Upon one 
corner of the sheet is printed the name of 
the firm, with blanks for date, sketch num 
ber and name of sketch. The lined por 
tion of the sheet is 10x8 inches, the inch 
lines being a good clear blue, while the 
Yy-inch lines are scarcely indicated at all 
by the ink, but are all slightly indented 
upon the paper, so that its surface con- 
sists of slightly raised '%-inch squares 
The scoring is not so pronounced as to in- 
terfere with the movement of pencil or 
pen. The blueprint is as clear and sharp 
as if made from a tracing.—Ed. | 





Micrometer Scales. 
Editor American Machinist : 

Having seen a set of scales like the fol- 
lowing in use for a long time by a work- 
man in the shop, I concluded they might 
be of interest to others, and describe them 
as follows. The positiveness and accur- 
acy found in their use certainly justify the 
employment of the term micrometer in 
naming them. 

They are tapering steel scales, gradu- 
ated on both sides, one side having di- 
visions and subdivisions of hundredths 
and the other of sixty-fourths. Measure- 
ments can be taken much quicker than 
with any inside caliper, for the instant 
contact is made between two points the 
reading is obtained; there is no yielding 
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MICROMETER SCALES 














ale 
Fig. 6 


EXAMPLES OF THE 


as with a common, a vernier, or even a 
micrometer caliper. The different scales 
in a set make a series of overlapping 
measuring bars, about 1-16 inch thick, one 
scale supplementing the other after the 
manner of a set of taper 
And a small surplus distance 
at the ends in excess of the graduated 
part of the scale is left for convenience in 
handling. 


broaches or 
reamers. 


_Take, for example, the scale shown in 
Fig. 1, and we have two divisions on the 
left-hand, from 26 to 28 representing the 
distance required to increase the width of 
the scale from .26 to .28, and the ten sub- 
divisions (common to the whole scale in 
Practice, but omitted in the drawing) give 
an easy advance in thousandths, making 
the latter more easily visible than sixtv- 
fourths on the usual scale. Entering the 
scale as shown in Fig. 5, a much 
certain 


more 
measurement of .29 is obtained 
than would be possible with the ordinary 
scale held with lines opposite the edges 
of the opening 


The lines on the scale 
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Fig. 7 


OF MICROMETER SCALES. 


are made at right angles to the lower side 
of the same, as shown in the cuts. It will 
be seen that the taper is %% inch to the 
foot. 

In Figs. 6 and 7 let A be a part of the 
saddle on a planer or shaper; B the cross- 
head, and C a bar clamped by D to the 
latter. The bar C is clamped to the top 
of the crosshead in Fig. 7 instead of on 
the front as in Fig. 6, the 
If a dividing tool I- 


and scale is 
used horizontally. 
10 inch thick has made a cut into a piece 
of metal and it to make the 
groove in the work 4-10 inch wide, then 
instead of measuring on the work or the 


is intended 


tool, a piece C is brought up and clamped 
to the crosshead, and the 3-10 inch meas- 
urement taken with the scale as shown in 
Figs. 6 and 7. 

Fig. 8 illustrates an accurate and con 
way of gage 
A piece of work shown in 


venient setting a surface 
point to hight. 
Fig. 11 laid out in this way and tested up 
by the points and bored out on a lathe 


face plate came perfect. 
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method of in 
getting a dis 
work by means 


Fig. 9 shows a positive 
tersecting lines, one at K 
tance from the edge of the 
of a block clamped to the same; and one 
at L giving a point on a line any required 
distance from the stud M. 

Is a piece of metal to be planed from 
14 to 1 Then 
slide the scale between the tool and the 


inch in thickness, say? 


planer bed to 1.14 and rough cut one side, 
turn the the tool to 1.02 
and do the same to that side. Then if .o1 
is right for a finishing cut, set the tool to 
for one side and to 1 inch for the 
work being the 
Fig. 10 gives an idea of the 


work over, set 


1.0] 


other; the fastened to 
planer bed. 
use of two scales together, giving here 
2.756 inches. 

Decimal and common fractions are eas- 
ily convertible by reversing the scale; and 
the number of thous 


once determined 


andths required for an easy, tight, driv 


ing, or scraping fit, a cut can be taken 
with extreme accuracy for either by the 
use of these scales A. H. Cleaves. 


Chart for the Mechanical Solution 
of Right-Angled Triangles. 
Editor American Machinist: 

Noting the Mr. 

issue No. 33, on this very useful chart, | 


remarks of Cox, in 
would add to his reference of the pub 
lished work of Prof. Johnson in the year 
1886, and his description later through the 
columns of the “Compass,” a much earlie: 


date. I have had for several years a nintl 
edition, issued in 1864, of that well-know: 
Mechanics,” first 


inserted 


pocket book, ‘‘Nystrom’s 
issued in find 
pages 136 and 137, plate No. III, “1 


i854. I 


for solving triangles,” a chart with t 


loose arm “hypothenuse” operating | 


a silk thread for actual use, being i 
with the chart as given in 
32. It contains every figu 
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Fig. 33 
A PIECE OF WORK LAID OUT. 


and with spaces arranged in like manner, 
with this additional—angles for 45 to go 
degrees and tenths of degrees are inserted 
in the blank space between the angle sec- 
tion lines and those of the lineal section 
lines; 7%. @., opposite O is 90 degrees, and 
opposite 20 is 70 degrees, etc., reading in 





the opposite direction. On page 136 is a 
description and a few examples. 
As to its originality with Mr. Nystrom, 
I cannot say, but I find the name, J. W. 
Nystrom printed in the corner of the 
chart. Wo. PIton. 
Hamilton, Ohio. 





No Name Needed for the Auto- 


mobile. 
Editor American Machinist: 

Judging from the large number of new 
names that have been suggested from time 
to time for the modern horseless carriage, 
it would seem that many think a 
name absolutely necessary. 

While it is evident that something short 
and comprehensive would be very desir- 
able at the present moment, I think that 
time alone can finally solve the problem, 
just as it will the greater one of the best 
motive power, and as it has already done 
for the bicycle. 


new 
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Most of us remember the time when 
there were two kinds of bicycles, th: 
“ordinary” and “safety,” but the 
very quickly superseded the ordinary, and 
it is now almost forgotten. 

Probably in a very few years horsele 
carriages will become so common that any 
distinguishing name will be unnecessary 


B. J. WILE 


‘ 


safet 


Louisville, Ky. 





For Bluing Brass. 


Editor American Machinist: 

As our friend Mr. Tecumseh Swift is in 
trouble now about brass work, the follow 
ing may interest him and perhaps some 
others. It is a recipe for bluing brass, 
which appeared in a recent issue of the 
‘Jewelers’ Circular.” 

“Dissolve 10 grammes” (or any other 
unit will do) “of antimony chloride in 
200 grammes of water and add 30 grammes 
of pure hydrochloric acid. Place the 
warmed brass article into this 
until it has turned blue. Then 
and dry in sawdust.” 


solution 
wash it 


Morris FuLton 





Finding the Radius—Curious Belt 


Action. 
Editor American Machinist: 
The following demonstration of Mr 


Nogel’s formula given in your issue No. 
33 algebra, though 
paper, than his, and may be plainer to some 
of your readers, as it is to me. 

As in Mr. Nogel’s example, 


requires less more 


a= 1%, 
b= $§. 
#£ = radius. 


Using the same sketch, with some lines 
and letters added, we have a and bp as 
known quantities, while # and (+ a) 
are unknown. As o d and oe are equal, it 


e 
—_— T is 
‘ a| i 
eibetcmits |i sd 
i b Pa . 
ea 
a, 
A . 
A» (x-a) 
’ 
° (x-a) 
\ 
% (x-a) 
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FINDING THE RADIUS. 


follows that by subtracting a from 4 
is from o d), squaring the remaindc: 


subtracting the square from +’, 
remaining in the form of a surface com 


we have 0 


posed of three figures a’, (x —a)  u and 
(*—a) Xa, the sum of which area> must 
equal equal b*, or 64. Knowing the area 

| the 


of a? tobe 1% X 13% = 3y5, we fi 
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area of the two surfaces (+ —a) Xa by 
subtracting 3)); from 6* = 64; that is: 

2(x~# —a)a=64— 375 


= 60}3 
or, (% —-aja= 3013. 

Since a = 134, we may divide the left 
side by a and the right side by 134, giving 
*—d 17.4107. 

If « — a = 17.4107 and a = 1%, then 

& = 17.4107 -+ 1%, 
= 19.1607. 


A condition of belt action has come to 
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CURIOUS BELT ACTION. 

my notice, for which I am wanting an ex- 
planation. 
ning over a 28-inch countershaft pulley, 
and loosely under a 16-inch heavily flanged 
puiley about 11 feet sketched 
With the belt running in the 
direction of the arrow, 


A 4-inch double belt is run- 


below, as 
herewith. 
we expect to see 
side ) tight and side a loose, but the belt 
runs as shown. Side a is vertical and runs 
straight, while side b runs in a series of 
waves. 

I am in possession of a theory for this 
strange action, but as I look at this per- 
verse piece of cowhide, it seems that part 
of its action may easiest be accounted for 
by the bad traits of some long since de- 
parted kine. Any light on the above will 
he gladly received by G. R. Easy. 





Hints on the Design of Drill Jigs 
and Milling Fixtures. 


Editor American Machinist: 

I was very much interested in the article 
on the above subject by Mr. Dodge, pub- 
lished in your issue No. 36, and on most 
of the points raised I can heartily agree 
with him. There is one point, however, 
which he did not touch upon, but which I 
consider so important that I have come to 
decide it by a general rule. 
locating points on stops. 

In the nature of the case, the first oper- 
ation is done upon rough pieces, and the 
Stop; in the fixtures for this operation 
must, perforce, bear upon unfinished sur- 


laces, 


I refer to the 


If the rough pieces are punched 
blanks or drop forgings they are usually 
quite uniform, but if they are castings 
they are sure to vary in the course of time, 
if not from piece to piece. With the per- 
versity of things inanimate, they usually 
vary the wrong way, and we soon find our 
Stops too short, and resort to shims and 
other abominations to bring things right. 


If, on the other hand, a lot of castings 


comes in 


which requires the stops to be 
dressed off, it is sure to be followed by 
another for which the stops are now too 
Short; so that 


nat 


whichever way the variation 
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goes at the moment, we are pretty sure 
sooner or later to come to shims—pro- 
vided that the stops are substantially in- 
tegral with the body of the fixture. 

To meet this condition of things my 
general rule, referred to above, is that all 
fixtures for the first operation on castings 
shall have their stops adjustable, and | 
usually make them of good hardened steel 
at screws, with equally good case-hard- 
ened joint nuts. Of course it is to be un- 
derstood that these 
meddled with by everyone who handles 
They are re-set by the tool maker 


stops are not to be 
the jig. 
only, after due examination of the cast- 
ings, and so far as the workman who uses 
the jig is concerned, their position is in 
violate. 

Mr. 
which, I think, is often much magnified 
in importance, namely, the course of the 
We often hear of 


Dodge touches upon one _ point 


work through the shop. 
works being so laid out as to lead to an 
“orderly stream of work through the shop, 
the castings being received at one end and 
the finished work delivered at the other.” 
Of ccurse, as a general proposition, this 
is true and all right, but will anyone pre 
tend to say that it is possible to so arrange 
things that the different pieces do not fre- 
quently retrace their steps, and will any- 
one say that it makes any appreciable dif 
ference if they do? On some pieces the 
lathe work, on others the planer work, and 
on cthers the drill press work will be done 
first, and how is it possible to have these 
different pieces traverse the shcp by the 
sane route? <A piece which to-day goes 
by one route may to-morrow go by a very 
different route, in consequence of a slight 
Back 


aved if 


change in the method of making it. 
of all this, how much would be 

the 
any of 


and 


steps? 


same without re 
their ach 
must be moved a given number of times, 
how much do the 

Too little to be calculated, I think. 
This is a subject on which I think we hear 


all went way 


tracing one 


and few extra steps 


cost? 


much more said than its importance justi 
fies. C. O. GRIFFIN. 





Municipalism. 

“We have endeavored from time to time 
to indicate the dangers that underlie the 
present movement for municipal owner 
ship and operation of what are known as 
‘public utilities.’ Those who advocate these 
things or agitate for them are not able to 
see that the chai.ge cannot stop short at an 
electric light plant or a water works, but 
will hit their little in 
Perhaps the program of 


in due time own 
dustry as well. 
the Social Progress League, formed by a 
number of representatives of labor unions, 
will serve to enlighten them. If it stopped 
at 3-cent car fares, why, nobody would 
kick, the 
street railway securities, but it goes much 
further than that. 
It demands municipal drug 


except unfortunate investor in 
It demands municipal 
coal yards. 


stores. It demands municipal pawnshops 
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It demands municipal savings banks. It 
It de 


mands ‘other municipal agencies for poor 


demands municipal life insurance. 


people,’ which presumably means bakeries 


clothing « stores and_ factories, grocery 


stores and beer saloons. Moreover, it de- 
mands the abolition of the contract system 
for municipal work and immediate muni 
cipal employment for everybody out of a 
job. In other words, it is thoroughly logi 
cal from start to finish in its fight against 
enterprise, individualism, initiative and a 
low tax rate.””-—‘‘Electrical World and En 
gineer.”’ 

This that the Social 
League fails to recognize the essential dif- 


shows Progress 


ference between those things that are 
called public utilities and those that are 
not public utilities but purely private en 
But 


contemporary help matters by also refus 


terprises. how does our esteemed 


ing to see or to acknowledge the essential 
that 


must use and monopolize a city street to 


difference between a street railway 
the exclusion of others, and a shoe shop 
or a grocery store or a machine shop that 
monopolizes nothing and that anyone 1s 


To de 


mand municipal everything, as the Social 


perfectly free to compete with? 


Progress League is said to do, seems to 
us to be utterly absurd and impracticable ; 
but shall we, because we believe so, ignoré 
the fact that governments can carry on the 
mal business, and that they do it much 
better than any private individuals could; 
and shall we ignore, also, the results of 
what has already been done in municipal 
ownership of water-works, gas and elec 
bridges and (in 
We do not pre 
muni 


tric lighting plants, 


Europe) street railways ? 
in the end, 


tend to know whether, 


cipal ownership of public utilities will be 


found best or not, but we believe that it 
is far better that municipalities should 
own such things than that those who do 
own them should practically own the 
municipal governments as they notoriously 
do in too many cases; and in the mean 
time, while these questions are being 


settled, no such treatment of the subject as 
that quoted above can contribute anything 
to the discussion, 


except perhap t 


strengthen the other side 


Inspector of Steel Wanted. 


A competitive examination for inspector 


of steel, rapid transit, will be held by the 
New York City Municipal Civil Service 
Commis:ion on Monday, the 17th inst., at 
10 A. M The ubjects of the examinat! 
are technical knowledge, « xperie! rit 
metic and handwriting. Candidate 

need n t be residents of the State of Ne 
York may be called up to reside it 
towns where the f ndric , tuate 
For further information ory thes 

of the examination, application 

mat t FG. Is ; | ; 

10 yplicat blar I " 
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Technical Publications. 

“Engine Tests.” By Geo. H. Barrus. 339 

6xg-inch pages, with numerous indicator 

diagrams. D. Van Nostrand Company, 

New York. Price $4. 

This book is primarily a record of data 
obtained in tests of engines by the author. 
Of full feed water tests for economy these 


number over one hundred, and other 
minor tests are also included. Preceding 
the accounts of the tests in detail the 


author explains the methods followed, an 
examination of which leaves the impres- 
sion that engine testing is not yet an exact 
science. Following the accounts of the 
tests is a chapter in which the author re- 
views them and discusses the light which 
they throw on cylinder condensation and 
leakage, the effect of pressure, speed, con- 
densing and superheating on economy, 
and the relative economy of simple, com- 
pound and triple expansion engines. On 
some of these subjects the light thrown is 
clear and strong, while on others it is 
more or less foggy. All of the tests were 
made on engines in actual service, and 
while this fact has made it impossible to 
apply all of the refinements which ‘are 
usual in laboratory tests, one has, never- 
theless, an increased confidence in the re- 
sults. Following the main portion of the 
book is a chapter on valve setting and 
another on steam pipe diagrams. Some 
of these latter are very curious and al- 
most inexplicable. As a record of what 
engines have been found to do under 
working conditions, and hence as an in- 
dication of what may be expected of them 
under like conditions, the book should 
prove of decided usefulness. It contains 
no high science and can be read by any 
one. 


“A Text Book of Mechanical Drawing 
and Elementary Machine Design.” By 
J. S. Reid and David Reid. 389 6x9g-inch 


pages, with 301 illu-trations. Wiley & 
Sons, New York. Price $3. 
These columns have more than once 


urged that the engineering schools should 
receive students from the shops by accept- 
ing their acquirements as equivalents for 
those of the high-school boys. Our argu- 
ment has been that the high-school boys 
require an immense amount of shop in- 
struction which is of the most elementary 
character, and that the schools might just 
as well teach elementary book knowledge 
as elementary shop knowledge. This book 
is an apt illustration of our argument, as 
it shows what educators have found it 
necessary to provide for their students 
from the high schools. Thus we read: 
“Tron castings of machine parts are made 
from patterns. These patterns are made 
of wood, usually soft pine, in form exactly 
like the castings desired. These patterns 
are used to make molds in sand in the 
foundry and into these molds is poured 
the molten iron.” “A stud-bolt consists 
of a bar screwed at both ends, one end be- 
ing screwed into the piece upon which the 
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connection is made. The other piece is 
then passed over the studs and secured by 
a nut. To allow the nut to make a tight 
joint, the length of the body or plain part 
must always be less than the thickness of 
the piece into which it passes.” The shop 
boy would consider such things as kinder- 
garten instruction, but to the high-school 
boy they become university teaching. So 
long as the engineering schools draw their 
students from the present source, we sup- 
pose such things will be necessary. While 
the exercises given are from recent prac- 
tice, other parts of the book show the 
usual signs of having been made in the 
library. Thus under Materials Used in Ma- 
chine Construction, we find no mention of 
steel castings, though we are told, as of old, 
that ‘‘cast steel is made by melting broken 
pieces of blister steel in a closed crucible 
and casting into ingots.’”’ The cementation 
proces; is enumerated, but crucible steel, 
which is at least equal in importance to 
cementation steel, is not mentioned. Shear 
steel, which is scarcely, if at all, made in 
this country, comes in for mention, how- 
ever. Malleable iron is given as a term 
synonymous with wrought iron, though it 
is doubtful if the term is ever so used in 
this country. It may be so used in Eng- 
land—at any rate it is a common term in 
English books—but it has no place in an 
American book. In this country the term 
malleable iron is universally applied to the 
material of malleablized castings. We also 
note that in case-hardening, “the piece to 
be cace-hardened is placed in a suitable 
receptacle and surrounded by bone dust, 
horn shavings, yellow prussiate of potash, 
or any such substance which is rich in 
carbon and heated to about a red heat, 
when,” etc. If prussiate of potash is ever 
used in this way, we are not aware of it. 
In numberless such ways the authors show 
that they are not in touch with actual 
work, and we much doubt if the book finds 
much use outside their own class-room. 





Inquiries for Machinery. 

(132) Name and address wanted of the 
maker of the Nixon hand ratchet drill for 
stone work. , 

(133) Names and addresses of makers 
of a machine for cutting parallel lines in 
wooden blocks used by engravers. 





Personal. 


Mr. Hugo Diemer, heretofore head of 
the mechanical department of the A. & M. 
College, Greensboro, N. C., has been 
elected assistant professor of mechanical 
engineering at the Michigan State Agri- 
cultural College. 

Edwin L. Shuey, who, for some time 
past, has been in charge of the “Advance 
Department” of the National Cash Regis- 
ter Company, has resigned to become sec- 
retary of the Lowe Brothers Company, 
paint manufacturers, of Dayton, Ohio. 


H. F. J. Porter, of South Bethlehem, 


September 13, 1900 


Pa., has been invited by the National Rail- 
way Master Blacksmiths’ Association to 
deliver an address at the Detroit conven- 
tion in the evening of September 19th, on 
“The Development of the Forgeman’s 
Art.” 





Obituary. 

R. Philips Gormully, president of the 
Gormully & Jeffery Company, died on the 
29th ult. Mr. Gormully was very prom- 
inent in bicycle manufacturing and was 
one of the pioneers in that line. 


Mr. Hosea R. Tillison, well known 
from his connection with the S. A. Woods 
Machine Company, of Boston, Mass., for 


nearly twenty years, the greater part of 
which he filled the position of superin 


tendent, died a few days ago after a 
brief illness. Mr. Tillison was born in 
Vermont. His inventive talent and exe 


cutive ability, combined with a _ genial 
presence made him very highly esteemed 
by his business associates and shopmates, 
and to him the company is indebted for 
many valuable improvements in its ma- 
chines, as well as methods of shop pro- 
duction. He was a thirty-second degree 
Mason and among his large acquaintance 
as well as with his more intimate business 
loss is keenly felt and 


associates, his 


deeply mourned. 





The University of Vermont has installed 
a Department of Commerce 
nomics. 


and_ Eco- 





In the city of Berne, Switzerland, the 
question of whether to com- 
pressed air as motive power for a street 
railway, or to substitute electricity, was 
recently submitted to a vote at a public 
election, resulting, for 1964; 
for compressed air, 1772. 


New Catalogs. 


The Aultman Company, Canton, Ohio. sends 


continue 


electricity 





a little catalog of the Aultman balanced 
shaking screen for separating sand, clay, 
cement, phosphate, shale, pulp chips, etc. Size, 
6x3 1% inches. 

We have received a catalog of George Har 
rison & Co., Ure Bank Engine Works, Ripon, 
Yorks., England, showing their improved 
“Fast Grip” parallel fitter’s vise, portable 
vise stand and “Fast Grip’ machine vise. 
Size, standard, 9x6 inches. 

The Springfield Gas Engine Company, 


Springfield, O., has issued a catalog of its gas 
and gasoline engines, made in small and large 
sizes for general stationary purposes, pumping 
plants being a specialty. The pamphlet is 
illustrated with some good half-tones and line 
cuts and is 9x6 inches in size, standard 

the Lewis 


We have received a catalog of 
Institute School of Engineering, Chicago. I 
this school an engineering degree may De ob- 


The illustrations show a good equip- 


tained. ; 
ment of shops and laboratories and also indl- 
cate that the institution is more or less CO 
educational. The pamphlet is of standard 

size, 6x9 inches. 
The Garden City Fan Company, 45-47 South 
Clinton street, Chicago, sends a catalog of 
g fans, 


exhausters, pressure blowers, ventilatin 





